Advanced Propulsion Systems for Low-Cost Access to Space by Whitlow, Woodrow, Jr.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 









Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=20120003347 2019-08-30T19:23:14+00:00Z
'f: ,-t"" 
), Advanced Propulision Systems 
for Low-CostAccess to Space .. 
Transformational Sp:ace Launch and 
Operations Technologies Conference 
Dr. Woodrow W1hitlow, Jr. 
May 26,2004 










C, C C, 











.3 > 0 V C) E 0 0 C) Cl) IC) .


































































































































































































































































































































































0 4-' Cl) Cl) 0)




















































































































































































































E o 0= E: C) U) 
I
-










































































































.dll)C) C.) a C,) > C) C) 



























































































































































































































































































































































































































































0 U) a, 
0) 0 















































































































































































































































































































































C.) o 0) C.) 

























































































































.C 0 C) -C C/)
('1 


















0 0) CD 
Cl) > a, a, 
C C) E a, 0) C E E a, I-. 
w 0 E 0
•.E 
















































H U i[JI 4 
C, 
C) 
(I) 0 C) 
.c
 
0 9-C, > C.)
C) 









C) I C) 
.E 0 C.)
ci:; 
E 0) Cl) > (I) .C.) .!
C.) 
(1) > 0) C) 






































































































C 0 C.)C 
G
C
/)
0)
acD
CI) 
C
>
i 
<
C
.)C
C
 
-O
C
.)
w
 
0) 
<
2
 
.
S
